What is claimed is; 

1 . A memory, comprising: 

a plurality of memory cells providing at least 256 meg of storage; 

a pluralit r of peripheral devices for writing information into and reading information out of 
said plurality of i lemory cells; 
a power supply; 
a pluralitylof pads; and 

not more than two layers of metal conductors providing interconnection between said 
plurality of memory cells, said plurality of peripheral devices, said power supply, and said plurality 
of pads. 1 

2. The memory of claim 1 wh^^nsaid memory is fabricated on a die approximately 
24.7 mm by 15 mm. 1 If ) 

3. The memory of claim 1 wlferemfs^ of memory cells is arranged into a 
plurality of individual Ways, said individu^arig^s being organized into rows and columns to 
form a plurality of array blocks. y 

4. The memory of claim 3 wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays and a plurality 
of row decoders positioned between adjacent columns of individual arrays. 

5. The memory or claim 4 additionally comprising digitlines extending through each 
of said plurality of individual arrays and into said sense amplifiers, and I/O lines running between 
adjacent rows of individual arrays and through said sense amplifiers, said sense amplifiers 
including circuits for transferring signals on said digitlines to said I/O lines. 
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6. The memory of claim 5 additionally comprising datalines running between adjacent 
columns of individual arrays and through said row decoders to form intersections with said I/O 
lines, said plurality of peripheral devices including a plurality of multiplexors positioned at certain 
of said intersections of f aid I/O lines and said datalines for transferring signals on said I/O lines to 
said datalines. 

7. The mehiory of claim 6 wherein said plurality of array blocks is organized into a 
plurality of array quad rants, and wherein said plurality of peripheral devices includes an array I/O 
block for servicing ea^sh of said array quadrants, a plurality of data read multiplexers responsive to 

a plurality of data output buffers responsive to said plurality of data read 



said array I/O blocks, 
multiplexers, and a plurality of data pad 
for making the read data available at 
8 . The n lemory of claim 
plurality of data in buffers response to c 
data write multiplex< >rs responsive to sai 




to saji plurality of data output buffers 



responsive 
ity of pads. 

pluralirj^of^eripheral devices includes a 
ablfc at said plurality of pads and a plurality of 




of data in buffers and wherein said array I/O 
blocks are responsivfe to said plurality of data^rite multiplexors. 

9. The memory of claim 8 additionally comprising a data test path circuit interposed 
between said array I/O blocks and said plurality of data read multiplexers. 

10. The memory of claim 9 wherein said individual arrays of memory cells include 
memory cells arranged in rows and columns, said memory additionally comprising logic for 
cycling through sets >f rows of cells in response to an all row high test request. 

1 1 . The n emory of claim 3 wherein said metal conductors form a web around each 
array block and a gria within each array block. 
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12. The memory of claim 3 additionally comprising switches for disconnecting each of 
said plurality of arr^ blocks from said power supply. 

13. The /memory of claim 12 wherein said power supply has a modular design such 
that certain modules can be shut down in response to the number of array blocks connected to 
said power supply! 

14. Thp memory of claim 1 wherein said power supply has a modular design such that 
certain modules dan be shut down in response to a refresh mode of operation. 

15. T le memory of claim 1 wherein said pads are centrally located. 
T le memory of claim 15 wherein said power supply is positioned proximate to said 



pads. 



16. 



17. 




producing an airay voltage, volt* ge pumps for^producing boosted voltages, and^a voltage 

1 / 1 / VZ^ 7 

generator for producing a bias voltage for u$e by said random access memory. 



18. 

the sequence ir 



The memory of claim 1 Additionally comprising a sequence circuit for controlling 



up. 



19. 



he memory of claim 1 whereiji said power supply inclifdes a voltage regulator for 

_J 



which said voltage regulator, voltage pumps, and voltage generator are powered 



A memory fabricated on a die, comprising: 
a plura ity of memory cells providing at least 256 meg of storage; 

a plurality of peripheral devices for writing information into and reading information out of 
said plurality c f memory cells; 
a powe r supply; 
a plurality of pads; and 
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layers of metal conductors for providing interconnections between said plurality of 
memory cells, said plurality of peripheral devices, said power supply, and said plurality of pads, 
and wherein the die is approximately 24.7 mm by 15 mm. 

20. The memory of claim 1 wherein said layers of metal do not exceed two. 

21 . The memory of claim 19 wherein said plurality of memory cells is arranged into a 
plurality of individual arrays, said individual arrays being organized into rows and columns to 
form a plurality of array blocks. 

22. The memory of claim 21 wherein saJd plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays and a plurality 
of row decoders positioned between adjacent columns of individual arrays. 

23. The memory of claim 23 additionally comprising digit line/ extending through each 
of said plurality of individual arrays and into said sense amplifiers, and pO ligfes running ^etween 
adjacent rows of individual arrays and through said sense amplifiers, 
including circuits for transferring signals on said digijtlines to said I/O tirfes. 

24. The memory of claim 23 additionally comprising datalines running between 
adjacent columns of individual arrays and through said row decoders to form intersections with 
said I/O lines, said plurality of peripheral devices including a plurality of multiplexors, positioned 
at certain of said intersection^ of said I/O lines and said datalines for transferring signals on said 
I/O lines to said datalines. 

25. The memory of claim 24 wherein said plurality of array blocks is organized into a 
plurality of array quadrants, and wherein said plurality of peripheral devices includes an array I/O 
block for servicing each of said array quadrants, a plurality of data read multiplexers responsive to 
said array I/O blocks, a plurality of data output buffers responsive to said plurality of data read 
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multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 
for making the read data available at said plurality of pads. 

26. The memory of claim 25 wherein said plurality of peripheral devices includes a 
plurality of data in buffers response to data available at raid plurality of pads and a plurality of 
data write multiplexers responsive to said plurality of/data in buffers and wherein said array I/O 
blocks are responsive to said plurality of data writp multiplexers. 

27. The memory of claim 26 additionally comprising a data test path circuit interposed 
between said array I/O blocks and said plurah^y of data read multiplexers. 

28. The memory of claim 27 wherein said individual arrays of memory cells include 
memory cells arranged in rows and columns, said memory additionally comprising logic for 

cycling through sets of rows of cells \n response tdli^ all row tiij 

/ ■ / ' 

/ ' / 

29. The memory of claim 21 wherein said'rnetal condudtoi 

array block and a grid within eacWarray block. / 




equest. 



/ 



ound each 



tches for disconnecting each 



30. The memory of claim 21 additionally comprising 
of said plurality of array blocks from said power supply. 

31. The memory of claim 30 wherein said power supply has a modular design such 
that certain modules can J6e shut down in response to the number of array blocks connected to 
said power supply. 

32. The mfemory such that of claim 19 wherein said power supply has a modular 
design such that certain modules can be shut down in response to a refresh mode of operation. 

33. The memory of claim 19 wherein said pads are centrally located. 

34. The memory of claim 33 wherein said power supply is positioned proximate to said 

pads. 
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35. The memory of claim 19 wherein said power supply includes a voltage regulator 
for producing an array voltage, voltage pumps for producing boosted voltages, and a voltage 
generator for producing a bias voltage for use by said random atxess memory. 

36. The memory of claim 35 additionally comprising a sequence circuit for controlling 
the sequence in which said voltage regulator, voltage purafps, and voltage generator are powered 
up. / 

37. A memory, comprising: / 

a plurality of memory cells providing at least 256 meg of storage, said memory calls being 
fabricated at a density of 791,350 bits per square mil; 

a plurality of peripheral devices fo/writing information into/^nd reading information out of 
said plurality of memory cells; / / / 

a power supply; / ^ ^ / A y 

a plurality of pads; and / I y 

layers of metal conductors for providing interconnections between said plurality of 
memory cells, said plurality off peripheral devices, said power supply, and said plurality of pads. 

38. The memory of claim 37 wherein said layers of metal do not exceed two. 

39. The memory of claim 37 wherein said memory is fabricated on a die approximately 
24.7 mm by 15 mm. / 

40. Theinemory of claim 37 wherein said plurality of memory cells is arranged into a 
plurality of individual arrays, said individual arrays being organized into rows and columns to 
form a plurality/^ array blocks. 



218 



/ 

41. The memory of claim 40 wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays and a plurality 
of row decoders positioned between adjacent columns of individual/arrays. 

42. The memory of claim 41 additionally comprising imgitlines extending through each 
of said plurality of individual arrays and into said sense ampltffers, and I/O lines running between 
adjacent rows of individual arrays and through said sense Amplifiers, said sense amplifiers 
including circuits for transferring signals on said digitliifes to said I/O lines. 

43. The memory of claim 42 addhionaUyxomprising datalines running between 
adjacent columns of individual arrays and through said row decoders to form intersections with 
said I/O lines, said plurality of peripheral devices including a plurality of multipliers, positioned 
at certain of said intersections of said I/O Ijnes and said data lines for transferring s/gnals on said 
I/O lines to said data lines. 

44. The memory of claim 43 wherein said plurality of array bloibks i/o*ganize^tfito a 
plurality of array quadrants, and wherein said plurality of peripheral devices includes an array I/O 
block for servicing each of said Array quadrants, a plurality of data read multiplexers responsive to 
said array I/O blocks, a plurality of data output buffers responsive to said plurality of data read 
multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 
for making the read daw available at said plurality of pads. 

45. Them emory of claim 44 wherein said plurality of peripheral devices includes a 
plurality of data inybuffers response to data available at said plurality of pads and a plurality of 
data write multiplexers responsive to said plurality of data in buffers and wherein said array I/O 
blocks are responsive to said plurality of data write multiplexers. 
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46. The memory of claim 45 additionally comprising a data test path circuit interposed 
between said array I/O blocks and said plurality of data read multiplexers. 

47. The dynamic random access memory of claim 46 wherein said individual arrays of 
memory cells include memory cells arranged in rows and columns, said memory additionally 

. comprising logic for cycling through sets of rows of cells jn response to an all row high test 

I 

| request. 

! 48. The memory of claim 40 wherein sa^d metal conductors form a web around each 

i 

I array block and a grid within each array block. 

49. The memory of claim 40 additionally comprising switches for disconnecting each 
j of said plurality of array blocks from said n^wer supply. 

50. The memory of claim 49/wherein said power supply has a mo^fllar design such 

response to the number of ariiy blocL^comed^ed^to 

said power supply. 

5 1 . The memory of daim 37 wherein said power supply has a modular design such 
that certain modules can be shut down in response to a refresh mode of operation. 

52. The memoiy of claim 37 wherein said pads are centrally located. 



53. The memory of claim 52 wherein said power supply is positioned proximate to said 



pads. 



54. Ther memory of claim 37 wherein said power supply includes a voltage regulator 
for producing an/array voltage, voltage pumps for producing boosted voltages, and a voltage 
generator for producing a bias voltage for use by said random access memory. 
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55. The memory of claim 54 additionally comprising a sequence circuit for controlling 
the sequence in which said voltage regulator, voltage pumps, and voltage generator are powered 
up. 

56. A die carrying a 256 meg memory device, said yefie having not more than two layers 
of metal conductors. 

57. A dynamic random access memory, comprising: 

a plurality of individual arrays of memory c^rfs, said individual arrays organized into rows 
; and columns to form a plurality of array blocks;, 

a plurality of pads located centrally with respect to said array blocks; 
a plurality of peripheral devices fo/ transferring data between sai^ipemory cells and said 
plurality of pads; 

a plurality of voltage suppli^ located proximate said plurality of pjfds for^gfenerating a 
plurality of supply voltages; and, 

a power distribution bus for delivering saidsplurality of supply voltages to said individual 
arrays and said plurality of peripheral devices. 

58. A power distribution bus for a memory device constructed of memory blocks 
organized into an array, said bus comprised of a first plurality of conductors for carrying the 
voltages used by the/array and forming a web surrounding each of the blocks of the array, and a 
second plurality oy conductors extending from said web into each of the memory blocks to form a 
grid within eachyof the memory blocks. 

59. /A dynamic random access memory, comprising: 
an acfay of memory cells; 
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a plurality of peripheral devices for writing data into sai<j/memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies for generating a plurality of supply voltages, at least one of 
said voltage supplies being a voltage regulator comprised of a plurality of power amplifiers and 
wherein said power amplifiers are organized into /plurality of groups operable in one of separate 
and concurrent operating modes to achieve predetermined levels of output power; and 

a power distribution bus for delivering said plurality of supply voltages to said array and 
said plurality of peripheral devices. 

60. A voltage regulator for / dynamic random access memory, said voltage regulator 
comprising: 

a voltage reference circuit for producing a rjeference voltage; 



a plurality of power/amplifiers for developing a supply voltage for /up 




power to the 



dynamic random access jnemory, said power amplifiers being responsive to said reference voltage 
and having a gain greater than one; and ^ 

a control cir^iit for producing control signals for controlling said plurality of power 
amplifiers. 

61 . A dynamic random access memory, comprising: 
an air&y of memory cells configured in separately controllable array blocks; 
a plurality of peripheral devices responsive to external signals for writing data into said 
array blocks and for reading data out of said array blocks; 

plurality of voltage supplies for generating a plurality of supply voltages, at least one of 
said voltage supplies being a voltage regulator comprised of a plurality of power amplifiers and at 
leastr one of said power amplifiers being associated with each of said array blocks; 
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a plurality of power distribution switches; and 

a power distribution bus for delivering said plurality of suppiyvoltages to said array 
blocks through said plurality of switches and to said plurality of peripheral devices, and wherein 

said plurality of peripheral devices includes logic for controlling each of said plurality of 
switches and for controlling the state of each of said power amplifiers. 

62. A voltage regulator for a dynamic randont access memory having an array divided 
into array blocks, said voltage regulator comprising: 

a voltage reference circuit for producing a reference voltage; 

multiple power amplifiers for developing a supply voltage, s^id v power amplifiers arranged 

j / 

1 such that certain of said power amplifiers supply power to certain of the array blocl^ 

/ ' 
control circuitry for disabling/a power amplifier when the array block assq6iat<^ therewith 

is disabled. / 

63. A power supply/ror a dynamic random access memory having a pfurality of array 

blocks and a plurality of pads located centrally of the array blocks, said power supply comprising: 

/ v 

a plurality of voltage supplies located proximate to the plurality of pads for producing 
supply voltages for the plurality of array blocks. 

64. A dynamic random access memory, comprising: 
an array of memory cells; 

a plurality of peripheral devices for writing data into said memory cells and for reading 
data out of saia memory cells; 

a plurality of voltage supplies for generating a plurality of supply voltages, at least one of 
said voltage supplies being a voltage pump comprised of a plurality of voltage pump circuits and 
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wherein said voltage pump circuits are organized into a plurality of groujj/operable in one of 
separate and concurrent operating modes to achieve predetermined leyfels of output power; and 
a power distribution bus for delivering said plurality of suprtfy voltages to said array and 
said plurality of peripheral devices. 

65. A voltage pump for an integrated circuit, comprising: 

a plurality of voltage pump circuits operable in response to a clock signal input thereto, 
said plurality of voltage pump circuits being divided yfto a plurality of groups for operation in 
response to an enable signal produced by the integrated circuit in one of separate or concurrent 
operating modes to achieve predetermined levejs of power output; 
an oscillator circuit for producing said clock signal; and 

a regulator circuit for producing 6p st signals f9^p&^trolling said oscillator circuit. 

66. A dynamic random access memory, Comprising: 
an array of memory cells; 

a plurality of peripheral deyices for writing data intoj^id mempff cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies responsive t<^an external voltage for generating a plurality 
of supply voltages for use by said array and said plurality of peripheral devices, one of said 
plurality of voltage suppBes including a voltage generator producing an output voltage; 

a voltage detection circuit responsive to said output voltage for producing an overvoltage 
signal and an undervoltage signal indicative of whether the output voltage is within a first 
predetermined range; and 

a logic cjfcuit responsive to said overvoltage and said undervoltage signals for providing 
an indication of the stability of the voltage generator. 
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67. A stability sensor for a voltage generator which utilizes gmlup and pulldown 
currents for regulation purposes, said sensor comprising: 

a current source responsive to one of the pullup and pulldown currents for producing a 

source current indicative of the current; 

a resistor for generating a voltage in response to/fhe source current; and 
an overcurrent circuit responsive to said voltage for producing a signal indicative of an 

excessive amount of one of the pullup and pulldown current. 

68. A dynamic random access memory, comprising: 
an array of memory cells; 

a plurality of peripheral deviceaffor writing dataifito iaid memory cells ^nd for reading 
data out of said memory cells; 

a plurality of voltage supplies responsive to 
of supply voltages for use by ^aid array and said pi 

a powerup sequence circuit for controlling 




ajn external vcfltage Jbr generating a plurality 
<j£p6ripheral devices; and 
ering up of certain of the plurality of 



voltage supplies in response to the condition of previously powered up voltage supplies. 

69. A powjwup circuit for an integrated circuit having a voltage supply responsive to a 
voltage external to Jifie integrated circuit and generating a feedback signal, said powerup circuit 
comprising: 

a first circuit portion responsive to the external voltage for producing a first output signal 
indicative of whether the external voltage is above a predetermined value; and 

a second circuit portion responsive to said first output signal and the feedback signal for 
producing a first enable signal to enable the voltage supply. 
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70. A dynamic random access memory, comprising: 

an array of memory cells, each comprised of twc/storage elements^ 
a plurality of peripheral devices for writing data into said memory cells and for reading 
data out of said memory cells; / 

a plurality of voltage supplies responsive to an external voltage for generating a plurality 
of supply voltages for use by said array and said plurality of peripheral devices; and 

test mode logic for determining whether the memory is in a test mode, and wherein said 
plurality of peripheral devices includes a latch circuit responsive to a first external signal when the 
memory is in the test mode, fo/latching data stored in a first group of memory elements, and a 
write enable circuit responsive to a second external signal when said memory is in the test mode, 
for enabling the latched 4ata to be written to a second group of memory elements. 

71. A method of testing a okffality of memory elements organized in a plurality of 
rows, comprising the steps of: 

writing tedt data into a i 
latching the test data frftm i 
signal; / 

writing the latched test datif into a first group of memory elements in response to a second 
external/signal; 

/ reading the test data from the second group of memory elements; and 
/ comparing the test data read from the second group of memory elements with the test data 
witten to the first row of memory elements. 
( ^ — 22, A dynamic ra ndom access m emervTcomprising^ ^ 




ory &svn&^<? 

temory elements in response to a first external 
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a plurality of individual arrays of memory cells, said individual a/tays organized into rows 
and columns to form a plurality of array blocks; 

a plurality of peripheral devices for writing information intcf said memory cells and for 
reading information out of said memory cells, said plurality of peripheral devices including a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays in said array 
blocks and a plurality of row decoders positioned between/adjacent columns of individual arrays 
in said array blocks; and 

a plurality of voltage supplies for generating ^plurality of supply voltages for use by said 
array blocks and said plurality of peripheral devices!, and wherein 

said plurality of individual arrays include^digitlines extending therethrough and into said 
sense amplifiers, and wherein said array blocks/include VO^nes running between adjacent rows of 
individual arrays and through said sense amplifiers, said^ense amplifiers including circuits for 
transferring signals on said digitlines to sai/i I/O lines andwhcerein 

said array blocks include datalinefe running between adjacent cojulnns of individual arrays 
and through said row decoders to form intersection^with^aid I/O lines, said plurality of 
peripheral devices including a plurality of multiplexers positioned at certain of said intersections of 
I/O lines and datalines for transferring signals on said I/O lines to said datalines. 

73. A data path for a/dynamic random access memory having a plurality of data cells 
organized into rows and columns to form a plurality of individual arrays, the plurality of individual 
arrays organized into rows md columns to form a plurality of array blocks, with the array blocks 
organized into a plurality of quadrants, said data path comprising: 

a plurality of seijse amplifiers positioned between adjacent rows of individual arrays; 



227 



* 



* 



a plurality of digitlines extending through each individual ^rray and into said sense 
amplifiers; 

a plurality of I/O lines running between adjacent rovd of individual arrays and through 
said sense amplifiers, said sense amplifiers including circyfts for transferring signals on said 
digitlines to said I/O lines; 

a plurality of datalines running between adjacent columns of individual arrays to form 

| intersections with said I/O lines; 

J 

■ a plurality of multiplexers positioned ad certain of said intersections of I/O lines and 

datalines for transferring signals on said I/O lines to said datalines; 
j / //Vn 

a plurality of I/O blocks each responsive to sqig^aata^es from one of said plurality of 

; array quadrants; 

I / II It \ 

a plurality of data read multiplexers responsive to saia qrray I/O blp£ks; 
a plurality of data output puffers responsiveuo said plu^liSfi^ata read multiplexers; 
a plurality of data pad d/ivers responsive to s^udj^lurality of data output buffers for 
making data read from the cells available at a plurality of pads; 

a plurality of data in buffers responsive to data available at the plurality of pads; and 
a plurality of datar write multiplexers responsive to said plurality of data in buffers, and 
wherein said array I/O blocks are responsive to said plurality of data write multiplexers. 
74. An output buffer, comprising: 

a plurality yf output drive transistors connected in series between a first voltage supply 
and ground; 
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an output terminal responsive to said series connected t/ansistors; 
a latch for receiving data to be output to said output/terminal; 

a logic circuit responsive to said latch for controlling said output drive transistors to drive 
a voltage at said output terminal to one of a high and potential representing a logic state of 
the data to be output; 

a boot capacitor for supplying additionaVvoltage to certain of said drive transistors; 

a holding transistor responsive to sai<j/logic circuit for connecting said boot capacitor to a 
second supply voltage; and 

a self-timed circuit path connected acrossjsaid holding transistor and said boot capacitor. 

75. A dynamic random acc^symemoiy; coi^pnsing: 
an array of memory cells; 

a plurality of peripheral devices for Avriting flatk into and^riading data out of said array of 
memory cells, said peripheral devices including ajpurality of programmable multiplexer cells; 
a power supply; 
a plurality of pads; 

layers of conductor^ providing interconnections between said plurality of memory cells, 
said plurality of peripheral devices, said power supply, and said plurality of pads. 

76. A programmable multiplexer cell for use in a memory device, comprising: 
a plurality of input lines; 
a plurality oyoutput lines; 

a plurality of programmable switches connecting said plurality of input lines to said 
plurality of output lines through said multiplexer. 
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77. A dynamic random access memory, comprising: 



a plurality of individual arrays of memory ceus, said individual arrays having digitlines 



extending therethrough, said individual arrays organized into rows and columns to form a plurality 
of array blocks; / 

a plurality of peripheral devices for writing data into and for reading data out of said 
memory cells with said digitlines; / 

a power supply for generating a plurality of supply voltages, said power supply voltages 
including a plurality of generators for producing a bias voltage for biasing said digitlines, said 
number of generators being equal to said number of array blocks; and 

a power distribution bus for /delivering sam plukality of supply Voltages to said plurality of 
array blocks and said peripheral devices. II Jfl / 

78. A dynamic random access memdiy,>romprising: 



a plurality of individual arrays of memory ^celj&-sSid individual arrays having digitlines 
extending therethrough; / 

a plurality of peripheral devices for writing data into and for reading data out of said 
memory cells with said digitlines, said peripheral devices including a plurality of sense amplifiers 
for sensing the signals on said digitlines, said sense amplifiers being controlled by control signals 
having a greater magnitude than the magnitude of the data signals to be written to said memory 
cells; / 

a power supply for generating a plurality of supply voltages; and 

a power distribution bus for delivering said plurality of supply voltages to said individual 
arrays and said peripheral devices. 
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79. A sense amplifier, comprising: 
a digitline for connecting an foray to I/O lines; 

an equalization switch adjafcent the array for equilibrating said digitline; 
an n-sense amplifier connected across said digitline; 
a p-sense amplifier connected across said digitline; 

an isolation switch connected between said n-sense and said p-sense amplifier and said 
equalization switch for isolating said n-sense and p-sense amplifier from the array; and 
a connection sv/rtch for connecting said digitline to the I/O line. 

80. A dynamjfc random access memory, comprising: 

a plurality o/ individual arrays of mMtpf^ cells, said individual arrays organized into rows 
and columns to fq/hn a plurality of array^lock^; J ^ 

a plurality of peripheral device//for wrilifffiT^omiation^to and reading information out of 
said plurality </f memory cells, said pjUjrality of g^jpera^dSvices including a plurality of sense 
amplifiers; 

logLfe for producing a redundant signal for controlling said plurality of peripheral devices; 
a power supply; 
a/plurality of pads; and 

lot more than a first layer and a second layer of metal conductors providing 
interconnections between said plurality of memory cells, said plurality of peripheral devices, said 
logic, said power supply, and said plurality of pads, said redundant signal being routed through 
said sense amplifiers in said second layer of metal. 
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